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Complexity of the cooking energy system 
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Figure developed by Dr C Messinger GIZ-EnDev 
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The Energy-ladder -  a Myth? 
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= How to get most 
heat into the pot 
 
‚Form follows function‘ 
 
Form of ‚stove‘ depending on  
•fuel (size, shape, type) 
•cultural factors (type of meal, 
habits)  
•type of cooking (one-handed or 
two-armed-full-upper-body-
motion needed)  
•pot-shape, material, size etc. 

‚Stove‘ = 
Heat-Generator                

= How to make most  
heat from a fuel 
 
‚complete combustion of fuel‘ 
 
Optimise influencing factors 

Time,Temperature,Turbulence 

Specific for size, shape, moisture content 
and state of carbonisation of solid biomass: 

•Uncarbonised ,stick‘-wood 
•Briquettes  
•Pellets 
•Charcoal lumps 
 
 
 
 
 
 

Heat-Transfer- 
structure  
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Recent research findings 
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Impact of  
fuel moisture  
on air quality: 

 Evidence emerges that 
the use of wet wood (20-

26% moisture) might have a 
bigger impact on air 
quality than the type of 
stove technology. 
 
 
 
 
 
 

Source: Kitchen 2.0, Design Guidance for healthier cooking environments, Michigan Tech 2013  
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Impact of ventilation 

 Evidence emerges that the ventilation set-up has much bigger impact on the 
pollutant concentration levels than the type of stove technology. 

Source: Kitchen 2.0, Design Guidance for healthier cooking environments, Michigan Tech 2013  
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Fuel 
 Dry, appropriate 
size (split wood), 
not overfill 

Cooking equipment 
Appropriate size pots with fitting lids, 

fireless cooker 
etc. 

Cook Stove 
appropriate stove for 
fuel type, with proper 
combustion and heat 

transfer 

Cooking environment 
„The solution to pollution is dilution“  

Cooking outdoors or in well ventilated kitchen 
(eaves spaces, cross-ventilation, open walls, roof shapes and material..) 

Placement of stove in kitchen 

Users options to improve combustion, heat 
transfer, air quality and overall efficiency 

User behaviour 
Good kitchen and firewood 

management practices, avoid 
time-wasters, extinguish fire 

at end.. 
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• People chose fuels based on availability, affordability 
and convenience (hastle-factor)  

• Fuel choice can vary per task and circumstances 
• This session is NOT a discussion of one fuel being 

‚superior‘ by definition 
• This session should be a discussion on  

• What realistic options do people have?  
• How to guide decision-making on fuel choices     

(what makes sense where and for which task like boiling, roasting,  
frying, baking, heating bath water etc.)  

• Identify the gaps to make informed decisions 
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